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t 

ALKALI METAL CHLOROISOCYANURATE COMPOSITIONS 

This invention relates to compressed forms of 
alkali metal salts of chlorinated isocyanuric acid and to 
5 a process for producing the same. More particularly, the 
invention relates to improved bleaching and water 
sanitizing compositions having as the active ingredient 
an alkali salt of dichloroisocyanuric acid, and to the 
preparation of such compositions. 

10 The solid salts of chlorinated isocyanuric 

acid, such as the alkali metal dichloroisocyanurates, are 
well-known sources of available chlorine. They are used 
in a variety of bleaching and sanitizing applications. 
Depending on the type of physical product desired for 

15 such use, these salts can be provided in granular or 
compressed form, such as tablets, sticks and the like. 
The compressed form is often preferred inasmuch as it 
would enable the slow release of chlorine at reasonably 
controlled rates, other reasons for preferring the 

20 compressed or tabletted form of these sanitizing products 
include ease or simplicity of packaging and consumer 
appeal . 

A number of developments have been made 
relating to the production of tabletted forms of 
e 25 chlorinated isocyanuric acid and salts thereof. Thus, 

U.S. Patent No. 3,325,411 to P. N. Stepanek, Jr. 
describes a method for tabletting such products; and U.S. 
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Patent No. 3,342,674 to X. Kowalski discloses an 
improvement in this art wherein a salt of an aliphatic 
carboxylic acid having at least 10 carbon atoms is used 
as a lubricant to facilitate the tabletting operation. 
5 The desirability of compressed forms of alkali 

metal salts of dichloroisocyanuric acid for use in 
industrial and institutional sanitizing applications has 
been recognized and sought after in recent years. Large 
tablets, sticks or discs of such salts, placed in a 

10 suitable holder/dispenser, would provide a steady source 
of available chlorine for a prolonged period of time, 
thereby eliminating the need for frequent replenishment 
of the sanitizer. Such a product has been particularly 
sought after for use in such applications as 

15 institutional and industrial laundry and dishwashing 
machines. 

However, when tablets of these salts are 
exposed for prolonged periods of time to a wet 
environment, e.g., repeated exposure to a water spray as 

20 used in dish or laundry washing machines, the tablet 
integrity suffers significantly, resulting in an 
undesirably rapid or erratic delivery of chlorine. 

Tablet integrity can be improved by the use of 
alkali metal salts of stearic acid i.e., sodium 

25 stearate. The use, however, of these compounds having 
low water solubility results in the deposition of a 
highly undesirable, water-insoluble residue on items 
washed or machine parts and surfaces. 

As these compressed forms are used in laundry 

30 or dishwashing machines in which high rates of agitation 
occur, it is also desirable to prevent the formation of 
significant amounts of foam. 
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Brazilian Patent No. PI 85/794 issued to A. H. 
Milford et al teaches the use of alkali salts of fatty 
sulfates as lubricants in the production of compressed 
forms of chloroisocyanuric compounds . This lubricant, 
5 however, results in the formation of excessive amounts of 
foam. 

Thus there is a need for water soluble tablets 
containing an alkali metal salt of dichloroisocyanuric 
acid having improved tablet integrity while minimizing 

10 the deposition of water-insoluble residues. 

Further, there is a need for water soluble 
tablets containing an alkali metal salt of 
dichloroisocyanuric acid which form only limited amounts 
of foam when used in a laundry or dishwashing application. 

15 Now an improved composition of alkali metal 

dichloroisocyanurate in compressed form has been found 
which overcomes these problems. In accordance with this 
invention, the composition is comprised of an alkali 
metal dichloroisocyanurate and a selected amount of a 

20 binding agent comprised of an alkali salt of an aliphatic 
carboxylic acid having from about 10 to about 20 carbon 
atoms, and a salt of an alkyl ester of sulfuric acid, 
wherein the alkyl group contains from about 10 to about 
18 carbon atoms. 

25 The use of this binding agent in making 

compressed forms of an alkali metal dichloroisocyanurate 
has been found to be effective in stabilizing the 
integrity of the tablet in a wet environment while at the 
same time minimizing or eliminating the formation of 

30 residue and foam. 

More in detail, any alkali metal salt of 
dichloroisocyanuric acid and its hydrates may be used in 
preparing the composition of the invention. However, for 
practical reasons the sodium and potassium salts are 
35 preferred. 
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The binding agent of the invention has as one 
component an alkali salt of an aliphatic carboxylic acid 
having from about 10 to about 20 carbon atoms. Suitable 
for use are alkali salts of aliphatic monocarboxylic 
5 acids including decanoic (caproic) acid, undecanoic 

(hendecanoic) acid, dodecanoic (lauric) acid, tridecanoic 
acid, tetradecanoic (myristic) acid, pentadecanoic acid, 
hexadecanoic acid, octadecanoic (stearic) acid, icosanoic 
acid, and mixtures thereof. The alkali salts of these 
10 acids which are employed include those of alkali metals 
such as sodium, potassium, and lithium, and alkaline 
earth metals, for example, calcium and magnesium, as well 
as mixtures of alkali metal and alkaline earth metal 
salts. 

15 Preferred are aliphatic carboxylic acids 

having from about 12 to about 18 carbon atoms, including 
mixtures thereof, where the alkali salt is an alkali 
metal salt. 

More preferred are alkali metal salts of 
20 hexadecanoic acid and octadecanoic (stearic acid) 

including potassium hexadecanoate and sodium stearate. 

The second essential component of the binding 
agent of the novel composition of the invention is a salt 
of an alkyl ester of sulfuric acid where the alkyl group 
25 has from about 10 to about 18 carbon atoms. Salts which 
can be employed are those of the alkali metals such as 
sodium, potassium, or lithium, the ammonium salts, the 
alkaline earth metals such as magnesium or calcium as 
well as mixtures thereof. Alkyl groups having from about 
30 10 to about 18 carbon atoms which may be used include 
decyl (capryl), undecyl (hendecyl), dodecyl (lauryl), 
tridecyl, tetradecyl (myristyl), hexadecyl (cetyl), 
octadecyl (stearyl) groups, and mixtures thereof. 



BNSOOCID:<WO 9011400A1> 



WO 90/11400 _ — PCT/US90/01489 



10 



30 



-5- 



Preferred embodiments are sodium and magnesium salts of 
alkyl esters of sulfuric acid where the alkyl group has 
carbon atoms in the range of from about 10 to about 14, 
including mixtures thereof, with sodium lauryl sulfate' 
and magnesium lauryl sulfate being particularly preferred! 

In the binding agent of the present invention, 
the alkali salt of an aliphatic carboxylic acid and the 
salt of an alkyl ester of sulfuric acid are used in 
amounts which provide, for example, a weight ratio of 
alkali salt of the aliphatic carboxylic acid to the salt 
of the alkyl ester of sulfuric acid of from about 3:1 to 
about 1:5. Preferred embodiments contain a weight ratio 
of alkali salt of the aliphatic carboxylic acid to the 
salt of the alkyl ester of from about 2:1 to about 1:3, 
15 and more preferably, from about 1.5:1 to about 1:2. 

The novel compositions of the present 
invention contain selected amounts of the binding agent 
including up to about 5 percent by weight. Compressed 
compositions of the present invention produced at 
20 commonly used compaction pressures preferably include 
from about 0.25 to about 3.5 percent by weight, and more 
preferably from about 0.5 to about 2.5 percent by weight 
of the compressed composition. 

These compositions release effective amounts 
25 of the alkali metal dichloroisocyanurate sanitizing agent 
for use in dish or laundry washing applications. 
Surprisingly, the binding agent comprised of the alkali 
salt of an aliphatic carboxylic acid and the salt of an 
alkyl ester of sulfuric acid provides the sanitizing 
tablet, in the presence of moisture, with increased 
integrity, reduced foaming or turbidity and substantially 
reduced residue formation. 
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Compositions of the present invention are 
compressed into tablets using known methods of tabletting 
and apparatus therefore* Other compressed forms of the 
compositions such as briquets, sticks, cylinders, blocks, 
5 or pellets may also be produced. 

The compositions of the present invention are 
further illustrated by the following examples with no 
intention of being limited thereby. All percentages are 
by weight unless otherwise specified. 
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EXAMPLE 1 

A mixture of sodium dichloroisocyanurate 
dihydrate containing sodium lauryl sulfate (0.5 percent) 
and sodium stearate (0.5 percent) was prepared. The 
5 mixture was pressed in a 3 inch diameter tabletting die 
at 25 tons pressure to produce tablets containing about 
200 grams. The top and side of the tablet were 
shrink-wrapped with polyvinylchloride film and the tablet 
placed on an open mesh rack with the exposed face in 

10 contact with the rack. A spray no2zle, positioned below 
the rack, sprayed water (130°F, 54°C) for a period of 
30 seconds. The available chlorine-containing solution 
was collected in a container and the height of any foam 
produced was measured. The solution was then decanted 

15 into a volumetric flask until the solution height was 

about half-way up the neck. The solution was allowed to 
stand until any insoluble scum present floated to the 
top. The thickness of the scum layer was measured, along 
with the available chlorine concentration and the 

20 turbidity of the solution. The water spraying was 

repeated at intervals until the tablet dissolved. The 
results are recorded in Table I below. 



Comparative Examples A, B, and C 

The procedure of Example 1 was followed 
25 exactly using sodium dichloroisocyanurate without an 
additive (Example A)j a mixture of sodium 
dichloroisocyanurate dihydrate and sodium stearate (1 
percent) (Example B); and a mixture of sodium 
dichloroisocyanurate and sodium lauryl sulfate (1 
30 percent) (Example C). The results are given in Table I 
below. 
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TABLE I (Cont'd. ) 



10 



Summary 

Example 1 

Comparative 
Example A 

Comparative 
Example B 

Comparative 
Example C 



Average 
Scum 

0.11 



0.00 



0.48 



0.00 



Average 
Turbidity 

77.25 



8.94 



123.64 



7.31 



Average 
Foam 

0.00 



0.00 



0.00 



0.49 



Average 
AvCl 

0.68 



1.32 



0.77 



0.71 



15 



The tablet of Example 1 showed high integrity, 
no foam formation, an average of 77 percent reduction in 
scum formation, and consistent release of available 
chlorine concentration over the tablets of Comparative 
Examples A, B, and C. 



EXAMPLES 2-7 



20 



25 



Mixtures of sodium dichloroisocyanurate 
(1.96-1.98 grams) with varying amounts of sodium lauryl 
sulfate and sodium stearate were made. Each mixture was 
poured into a 1.6 cm diameter tabletting die and the die 
placed in a hydraulic Carver press and pressed into a 
tablet at one of three different pressures. Filter paper 
(Whatman #1) was placed on the domed bottom of a 
container, the top of the dome being about 0.25 cm above 
the bottom of the container. The filter paper was wetted 
with 3.5 grams of water with the excess water settling at 
the base of the dome. The tablet was placed at the 
highest point of the dome of the wetted filter paper so 
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that it contacted the wetted filter paper but not the 
excess water. As the tablet absorbed water it was 
converted in time from a hard brittle solid to a soft 
mushy paste. The disintegration point was evidenced by a 
5 darkening in color of the composition and the change in 
physical state was confirmed by tapping with a metal 
spatula. At this point, the time was recorded. The 
tablet compositions, tabletting pressures and 
disintegration times are recorded in Table II below. 

10 Comparative Example D-J 

The procedure of Examples 2-7 was followed 
exactly with the exception that sodium lauryl sulfate or 
sodium stearate or both sodium lauryl sulfate and sodium 
stearate were omitted from the mixture. The results are 
15 given in Table II below. 
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TABLE II 



Disintegration Points of Tablets 



5 


Example 
No. 


SDCC* 
(Grams ) 


SLS** 
(Grams ) 


Nast! 
(Grams ) 


Tabletting 
Pressure 

( Pounds \ 


Disintegration 
Point 

f Mi nuf AC \ 




1 


1.97 


0.02 


0.01 


1300 


1.75 




2 


1.97 


0.01 


0.02 


1300 


6.70 




3 


1.97 


0.01 


0.02 


2050 






4 


1.96 


0.02 


0.02 


2050 


9.08 


10 


5 


1.98 


0.05 


0.05 


2800 


7.80 




6 


1.96 


0.02 


0.02 


2800 


14 75 




7 


1.97 


0.02 


0.01 


2800 


6.12 




Comp. 
D 


2.00 


0.00 


0.00 


1300 


0.53 


15 


Comp. 
E 


1.98 


0.00 


0.02 


1300 


3.93 




Comp. 
F 


1.99 


0.01 


0.00 


1300 


X • u o 


20 


Comp. 
G 


1.98 


0.02 


0.00 


2050 


1.27 




Comp. 
H 


2.00 


0.00 


0.00 


2800 


0.48 




Comp. 
I 


1.98 


0.00 


0.02 


2800 


9.55 


25 


Comp. 
J 


1.98 


0.01 


0.00 


2800 


7.06 




*SDCC 
**SLS 
iNaSt 


■ sodium 
* sodium 

■ sodium 


dichloroisocyanurate 

laurylsulfate 

stearate 
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The compositions of the present invention, as 
illustrated by Examples 2-7, provide significant 
increases in the disintegration points over those 
illustrated by the Comparative Examples. 
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WHAT IS CLAIMED IS; 

1. A composition in compressed form which 
is characterized by an alkali metal dichloroisocyanurate 
and a selected amount of a binding agent characterized by 
an alkali salt of an aliphatic carboxylic acid having 
from about 10 to about 20 carbon atoms and a salt of an 
alkyl ester of sulfuric acid, wherein the alkyl group 
contains from about 10 to about IB carbon atoms. 

2. The composition of claim 1 characterized 
in that a weight ratio of the alkali salt of an aliphatic 
carboxylic acid to the salt of an alkyl ester of sulfuric 
acid is from about 3:1 to about 1:5. 

3. The composition of claim 1 characterized 
in that a alkali salt of an aliphatic carboxylic acid is 
selected from the group consisting of alkali metals, 
alkaline earth metals, and mixtures thereof. 

4. The composition of claim 1 characterized 
in that the salt of an alkyl ester of sulfuric acid is 
selected from the group consisting of alkali metals, 
alkaline earth metals, and mixtures thereof. 

5. The composition of claim 1 characterized 
in that the compressed form is selected from the group 
consisting of tablets, briquets, sticks, cylinders, 
blocks, or pellets. 

6. The composition of claim 1 characterized 
in that the alkali metal dichloroisocyanurate is selected 
from the group consisting of sodium dichloroisocyanurate, 
potassium dichloroisocyanurate, lithium 

5 dichloroisocyanurate, their hydrates, and mixtures 
thereof • 
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7. The composition of claim 6 characterized 
in that the binding agent is present in amounts up to 
about 5 percent by weight. 

8. The composition of claim 6 characterized 
in that the alkali salt of an aliphatic carboxylic acid 
is an alkali metal salt of a monocar boxy lie acid having 
from about 12 to about 18 carbon atoms. 



9. The composition of claim 8 characterized 
in that the salt of an alkyl ester of sulfuric acid is an 
alkali metal salt and the alkyl group contains from about 
10 to about 14 carbon atoms. 



10. The composition of claim 9 characterized 
in that the alkali metal dichloroisocyanurate is sodium 
dichloroisocyanurate and hydrates thereof. 

11. The composition of claim 10 
characterized in that the weight ratio of alkali metal 
salt of monocar boxy lie acid to the alkali metal salt of 
the alkyl ester of sulfuric acid is from about 2:1 to 
about 1:3. 



12. The composition of claim 11 
characterized in that the binding agent is present in 
amounts of from about 0.25 to about 3.5 percent by weight. 

13. The composition of claim 10 
characterized in that the alkali metal salt of a 
monocarboxylic acid is sodium. 

14. The composition of claim 13 
characterized in that alkyl ester of sulfuric acid 
contains alkyl groups having from about 10 to about 14 
carbon atoms, and mixtures thereof. 
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15. The composition of claim 14 
characterized in that the alkali metal salt of the alkyl 
ester of sulfuric acid is sodium. 

16. The composition of claim 15 
characterized in that the monocarboxylic acid is 
hexadecanoic acid, stearic acid, and mixtures thereof. 

17. The composition of claim 16 
characterized in that the weight ratio of sodium salt of 
monocarboxylic acid to the sodium salt of the alkyl ester 
of sulfuric acid is from about 1.5:1 to about 1:2. 

18. The composition of claim 16 
characterized in that the sodium salt of the 
monocarboxylic acid is sodium stearate. 

19. The composition of claim 18 
characterized in that the sodium salt of the alkyl ester 
of sulfuric acid is sodium lauryl sulfate. 

20. The composition of claim 19 
characterized in that the compressed form is a tablet. 
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